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1 . Title of the Invention 

A rotary balance adjusting device of a wobble plate type compressor 

2. Scope of Patent Claims 

A rotary balance adjusting device of a wobble plate type compressor, this being a 
compressor that provides a rotary member the transmits the rotation of the driving shaft, 
and a rotary member that interlocks with the former such that it can swing, and that 
supports a wobble plate that is connected with a piston through the medium of a rod, and 
that in addition rotates relative to this wobble plate, inside the crank case that is formed 
on the interior thereof, and that makes variable the swing angle of the above-mentioned 
wobble plate by adjusting the pressure inside the above-mentioned crankcase with a 
pressure control valve, 

wherein there is provided on the surface of the above-mentioned rotary member a 
counterweight that can move freely in a direction that varies the distance from the above- 
mentioned driving shaft, and there is further provided a means for displacing the above- 
mentioned counterweight along with the change in the swing angle of the above- 
mentioned wobble plate. 

3. Detailed Description of the Invention 

(Field of Industrial Application) 

The present invention relates to a wobble plate type variable capacity compressor 
that is employed for the cooling cycle of an air-conditioning device, and relates in 
particular to an apparatus that adjusts the center of gravity of a rotary member. 

(Prior Art) 

As shown in Figure 5, conventional wobble plate type variable capacity 
compressors have a rotary member 9 used for power transmission that rotates together 
with the driving shaft 7, and a rotary member 1 1 used for wobble plate support that is 
linked through the medium of a link mechanism with this rotary member 9, and that can 
vary the swing angle of the hinge ball 10 that is externally fitted to the driving shaft 7 and 
that moreover rotates along with the rotation of the rotary member for power 
transmission, inside the crankcase 4 inside the compressor, and a wobble plate 19 that 
moves piston 23 is installed through the medium of a bearing on this rotary member 1 1 
so as to allow only swinging. 

The device is configured such that the amount of stroke of the piston 23 is large in 
those cases where the swing angle of the rotary member 1 1 used for wobble plate support 
is large, while the amount of stroke conversely becomes smaller in those cases where the 
swing angle of the rotary member 1 1 used for wobble plate support is small, . . . 
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. . . and the swing angle of this rotary member 1 1 is adjusted by the pressure control valve 
32 for adjusting the pressure inside the crankcase. 

(Problems that the Invention Attempts to Solve) 

However, in general in this kind of compressor, the center of gravity of the rotary 
members 9 and 1 1 overall is placed on the shaft center of the driving shaft, so there is 
provided for example a balance 9a in the position on the side opposite the link 
mechanism to the driving shaft 7 of the rotary member 9 for power transmission. But 
even if such a fixed balancer 9a is provided, it is difficult to maintain at all times the 
center of gravity on the shaft center of the driving shaft 7 relative to the change in the 
stroke of the piston 23, that is, to the change in the angle of inclination of the rotary 
member 1 1 used for wobble plate support. 

According to results obtained by actually measuring the balance state of the rotary 
element relative to the amount of stroke (with the maximum stroke set at 100%), as 
shown in Figure 3(a), the moment of the side (B) opposite the link mechanism relative to 
the side (A) on which the link mechanism is located and the driving shaft 7 becomes 
larger more or less linearly along with the increase of the amount of stroke, but the way 
in which these vary is not the same, and when these are totaled, as shown in Figure 3(b), 
the center of gravity of the rotary members 9 and 11 is displaced from the link 
mechanism to the side opposite this as the amount of stroke becomes larger, and it is 
impossible to maintain the rotary balance in the entire stroke region. 

For this reason, vibration occurs in the compressor itself due to the fact that the 
center of gravity of the rotary members is displaced from the shaft center of the driving 
shaft 7, and particularly in the event that this compressor is employed for an automobile 
air-conditioning device, there is the drawback that the number of vibrations coincides 
with the number of rotations when the engine is idling, and this causes sympathetic 
vibration and makes the vehicle's floor vibrate. 

Accordingly, this invention takes as its problem the provision of a rotary balance 
adjusting device of a wobble plate type compressor that solves the above-mentioned 
problems, and that can maintain the position of the center of gravity of the rotary 
members overall on the shaft center of the driving shaft by correcting this in response to 
the amount of stroke, and can thereby prevent or lessen the vibration due to the fact that 
the center of gravity is displaced from the shaft center. 
(Means for Solving the Problems) 

Therefore, the gist of this invention is a compressor that provides a rotary member 
the transmits the rotation of the driving shaft, and a rotary member that interlocks with 
the former such that it can swing, and that supports a wobble plate that is connected with 
a piston through the medium of a rod, and that in addition rotates relative to this wobble 
plate, and that makes variable the swing angle of the above-mentioned wobble plate by 
adjusting the pressure inside the above-mentioned crankcase with a pressure control 
valve, inside the crank case that is formed on the interior thereof, wherein there is 
provided on the surface of the above-mentioned rotary member a counterweight that can 
move freely in a direction that varies the distance from the above-mentioned driving 
shaft, and in addition there is provided a means for displacing the above-mentioned 



Park Case#l 5088 



counterweight along with the change in the swing angle of the above-mentioned wobble 
plate. 

(Action) 

Therefore, when the swing angle of the wobble plate is changed, the center of 
gravity of the rotary members overall is changed, but since it is possible to vary the 
moment of inertia of the rotary members by varying the distance of the counterweight 
from the driving shaft, it is possible to correct the misalignment between the center of 
rotation and the center of gravity such that these match, and for this reason, it is possible 
to attain the above-mentioned problems [sic; should be "purpose"]. 

(Embodiment) 

A description is provided below of an embodiment of this invention by means of 
diagrams. 

In Figure 1, the wobble plate type variable capacity compressor 1 has a cylindrical 
housing with a bottom 2, a cylinder block 3 is fixed to the open end of this cylindrical 
housing with a bottom 2, and a crankcase 4 has been composed by surrounding the 
housing 2 and one end of the cylinder block 3. In addition, a cylinder head 5 has been 
fixed so that it sandwiches the bulb plate 6 on the other end of the cylinder block 3. 

The driving shaft 7 is supported so that it can rotate freely on the above- 
mentioned housing 2 and cylinder block 3, and on this driving shaft 7, a rotary member 9 
used for power transmission composed of a thrust flange that is maintained so that it 
rotates freely through the medium of a thrust bearing 8 on the housing 2 has been fixed 
inside the crankcase 4. In addition, on this driving shaft 1, ... 
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... similarly a rotary member 11 for supporting the wobble plate (discussed below) 
moves circularly inside the crankcase 4, through the medium of a hinge ball 10 that is 
loosely fitted externally to this, and is supported such that it swings freely. Then, this 
rotary member 1 1 for support is linked through the medium of a link mechanism to the 
above-mentioned rotary member 9 for power transmission. 

This link mechanism is composed by latching such that it slides freely the pin 15 
of the arm that is provided on the above-mentioned rotary member 1 1 used for support, to 
the long hole 13 of the lug plate that is provided on the above-mentioned rotary member 
9 used for power transmission. The long hole 13 is provided such that the sliding of the 
pin 15 is prevented from the state of maximum inclination of the rotary member to its 
state of minimum inclination, and particularly in this embodiment, it has been provided 
such that the distance between the pin 15 and the driving shaft 7 is at a minimum, in the 
state of maximum inclination. 

Then, the shape of these rotary members 9 and 1 1 is determined beforehand such 
that by for example providing a balancer 9a on the side opposite the link mechanism to 
the driving shaft 7 of the rotary member 9 used for power transmission, the center of 
gravity of the rotary members overall is positioned more or less on the shaft center of the 
driving shaft 7. 

The above-mentioned hinge ball 1 0 is provided on the periphery of the driving 
shaft 7, and is configured such that both sides are depressed by a first elastic member 16, 
one end of which is in contact with the rotary member 9 used for power transmission, and 
the other end of which is in contact with the tip that is opposed to the rotary member 9 of 
said hinge ball 10, and a second elastic member 18, one end of which is in contact with 
the receiving plate 1 7 that is provided on the driving axis 1 7, and the other end of which 
is in contact with the tip that is opposed to the receiving plate 17 of said hinge ball 10, so 
that movement in an axial direction is allowed thereby. 

In addition, the wobble plate 19 is supported such that it can freely move 
circularly through the medium of radial and thrust bearings 20 and 21 relative to the 
rotary member 1 1 used for wobble plate support inside the crankcase and latches through 
the medium of a slider 22 to the housing 2, and is configured such that only sliding with 
the above-mentioned hinge ball 1 1 as the fulcrum is allowed. 

A plurality of pistons 23 (for example, 7 in a 7-cylinder compressor) is linked to 
this wobble plate 19 through the medium of a rod 24. These pistons 23 are inserted such 
that they can slide freely in the cylinder bores 25 that are formed in the above-mentioned 
cylinder block 3, and are configured such that a compression chamber is formed in the 
space surrounded by the tips of the pistons 22 and the cylinder bores 25. 

During the intake stroke of a piston 23, the intake valve 26 is opened and the 
compression chamber is linked to the low pressure chamber 28 that is formed on the 
cylinder head 5 through the medium of the intake hole 27 that is formed on the valve 
plate 6, and in addition during the discharge stroke of a piston 23, the discharge valve 29 
is opened and similarly the compression chamber is linked to the high pressure chamber 
31 that is demarcated from low pressure chamber 28 inside the cylinder head 5 through 
the medium of the discharge hole 30 that is formed on the valve plate 6. The above- 
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mentioned low pressure chamber 28 and high pressure chamber 31 are respectively 
connected to the intake opening and discharge opening (not shown in the figures) that are 
formed on the cylinder head 5. 

In addition, in the compressor 1, a pressure control valve 32 that constitutes the 
capacity varying means has been inserted and fixed in the control valve insertion hole 33 
that is formed on the cylinder head 5. The control valve insertion hole 33 is connected to 
the crankcase 4 by the linking hole 34 that is formed on the above-mentioned cylinder 
head 5, valve plate 6 and cylinder block 3 through the medium of this pressure control 
valve 32, and an intake chamber 35 that links with the above-mentioned low pressure 
chamber 28 has been formed on the portion that is surrounded by the pressure control 
valve 32 and the inner surface of the control valve insertion hole 28. 

The pressure control valve 32 is equipped with a valve body 36 that adjusts the 
linked state between the above-mentioned intake chamber 35 and the crankcase 4, a 
pressure response member 37 that moves the above-mentioned valve body 36 in response 
to the pressure inside the intake chamber 35, and a solenoid 39 that forcibly moves the 
above-mentioned valve body 36 by the amount of electricity that is conducted to the 
electromagnetic coil 38, and is configured such that when the current that flows to the 
electromagnetic coil rises and the magnetic force of the solenoid 39 increases, a force in 
the direction that constricts the link between the crankcase 4 and the intake chamber 35 is 
applied to the valve body 36. 

Moreover, a center of gravity adjustment mechanism that moves in response to 
the movement rotary member 1 1 used for wobble plate support has been provided on the 
rotary member 9 used for power transmission. As shown in Figure 2, this center of 
gravity adjustment mechanism has a rod 41 that rotates the piston that is provided on the 
lug plate 12 at the center, and is composed by providing a mating ring 42 that is fitted 
loosely such that it can move circularly on the pin 15 of the above-mentioned arm 14 on 
one end of the rod 41 , ... 
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. . . and by providing a counterweight 43 on the other end thereof. 

Moreover, whenever the current that flows to the electromagnetic coil 38 is small, 
the amount of refrigerant gas that leaks from the crankcase 4 to the intake chamber 35 
becomes larger, the pressure of the crankcase [4] decreases and the force that acts on the 
back surface of a piston 23 becomes smaller, the wobble plate 19 moves circularly in the 
direction where the swing angle becomes larger with the hinge ball 10 as the fulcrum 
together with the rotary member 1 1, and the stroke of a piston 23, that is, the capacity of 
the compressor 1, becomes larger. In such an instance, the pin 15 of the link mechanism 
is in a position where the long hole 13 recedes from the driving shaft 7 (the position 
indicated by the solid line in Figure 2), and conversely the counterweight 43 approaches 
the driving shaft 7. 

Compared to this, whenever the current that flows to the electromagnetic coil 38 
is large, the amount of refrigerant gas that leaks from the crankcase 4 to the intake 
chamber 35 becomes smaller, and the pressure of the crankcase 4 increases due to the so- 
called blow-by gas that flows from the space between the piston 23 and the cylinder bore 
25 to the crankcase 4. Then, the force that acts on the rear surface of the piston 23 
becomes greater along with the rise of the pressure of this crankcase 4, the wobble plate 
19 moves circularly in the direction where the swing angle becomes smaller with the 
hinge ball 10 as the fulcrum together with the rotary member 11, and the stroke of the 
piston 23, that is, the capacity of the compressor 1, becomes smaller. In such an instance, 
the pin 15 of the link mechanism is in a position where the long hole 13 approaches from 
the driving shaft 7 (the position indicated by the wavy line in Figure 2), and conversely 
the counterweight 43 recedes from the driving shaft 7. 

For this reason, if the center of gravity of the rotary members overall is placed on 
the shaft center of the driving shaft 7, in the minimum swing angle state of the wobble 
plate 1 9, that is, the state where the counterweight 43 recedes the most from the driving 
shaft 7, then it is possible to correct the center of gravity by the counterweight 43 onto the 
shaft center of the driving shaft 7 or a position close to this, even assuming that center of 
gravity of the rotary parts excluding the counterweight 43 moves to the side opposite the 
link mechanism to the driving shaft 7 as shown in Figure 3(b), in the maximum swing 
angle state of the wobble plate 19, that is, the state where the counterweight 43 most 
closely approaches the driving shaft 7. As a result thereof, as shown by the alternate long 
and short wavy line [sic] in Figure 3(b) it is possible to maintain the center of gravity of 
the rotary members 9 and 1 1 on the shaft center of the driving shaft 7, irrespective of the 
amount of stroke of the piston 23, and smooth rotation of the rotary members is realized. 

In Figure 4, another embodiment of this invention is shown. The center of gravity 
adjusting mechanism provides a pinion 45 on the above-mentioned lug plate 12, and has 
a rack 46 that meshes with this pinion 45 on the above-mentioned arm 14. In addition, 
there is provided a rod 48 that slides through the groove 47 that is formed in the radial 
direction on the above-mentioned rotary member 9 used for power transmission, and that 
attaches a counterweight 43 to the tip, and a rack 49 that meshes with the above- 
mentioned pinion 45 is similarly formed on this rod 48, and it is configured such that the 
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rod 48 is moved in the radial direction of the driving shaft 7 by the tilt of the rotary 
member 1 1 used for wobble plate support. 

The same numbers of the key have been used for those parts that are the identical 
to those in the above-mentioned embodiment, and a description of these is omitted here. 

Therefore, in this kind of constitution as well, when the amount of stroke of the 
piston 23 becomes smaller, the inclination of the rotary member 1 1 becomes smaller, and 
the piston 23 slides through the long hole 13 such that the arm 14 approaches the driving 
shaft 7, so the pinion 45 rotates due to the rack 46 of the arm 14, and the rod 48 is moved 
such that it makes the counterweight 43 of the tip thereof recede from the driving shaft 7. 
For this reason, as in the above-mentioned embodiment, it is possible to prevent the 
movement of the center of gravity of the rotary members 9 and 1 1 that occurs when the 
amount of stroke becomes larger by adjusting the distance of the counterweight 43 from 
the driving shaft 7. 
(Effects of the Invention) 

As described above, according to this invention, since it is possible to control the 
stroke of the pistons, that is, the moving of the center of gravity of the rotary members 
overall from the rotational center along with the change of the swing angle of the wobble 
plate, by adjusting the distance of the wobble plate from the driving shaft, it is possible to 
prevent or lessen the vibration. 
4. Brief Description of the Diagrams 
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Figure 1 is a section that shows a wobble plate type compressor for this invention. 
Figure 2 is an enlarged section of the features in Figure 1 that shows the rotary balance 
adjusting device of the compressor. Figure 3 is a characteristic line figure that shows the 
balanced state of the rotary members with the stroke of the pistons. Figure 4 is a section 
that shows another embodiment of the rotary balance adjusting device for this invention. 
Figure 5 is a section that shows a conventional wobble plate type compressor. 

1 . . . Wobble plate type compressor 
9, 11... Rotary members 
19... Wobble plate 
23... Piston 
24... Rod 

32. . . Pressure control valve 
43 . . . Counterweight 

Patent Applicant Zexel Co., Ltd. 

Agent Kazuho Onuki, Patent Attorney 
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